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SEAL RECEPTACLE USING EXPANDABLE LINER HANGER 

Cross Reference To Related Applications 
10001] The present application is the National Stage patent application filing for PCT patent 
application serial number PCT/US02/39425. attorney docket no. 25791.68.02. filed on December 

27.2001.thatclaimedthe benefit oftheniing dates of:(1)U.S.provisional patent applk^ation serial 
no. 60/343.674. attorney docket no. 25791.68. filed on 12/27/2001. the disclosure of all of which 
are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no 
09/4M 139. attorney docket no. 25791 .03.02. filed on 12/3/1 999. (2) U.S. patent application serial 
no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000. (3). U.S. patent applicaUon 
senal no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U S patent 
appftcatlon serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999 (5) U S 
patent application serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000 (6) 
U.S. patent application serial no. 09/512.895. attorney docket no. 25791 .12.02. filed on 2/24/2000 
(7) U.S. patent application serial no. 09/511.941. attorney docket no. 25791.16.02. filed on 

2/24/2000,(8)U.S.patentapplicationserialno.09/588.946.attomeydocketno.25791 17 02 filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. attorney docket no. 25791 23 02 
filed on 4/26/2000. (10) PCT patent application serial no. PCT/USOO/18635. attorney docket no' 
25791.25.02. filed on 7/9/2000. (11) U.S. provisional patent application serial no. 60/162 671 
attorney doeketno.25791^ 

60/ 54.047. attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent 
application serial no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999 (14) U S 
provisional patent applicaOon serial no. 60/159.039. attorney docket no. 25791.36 filed on 
10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033. attorney docket no 
25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial no. 60/212 359* 
attomeydoc^^^ 

60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. prr^visional patent 
application serial no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000 (19) U S 

^not .Cir'""" ''''''''''' '"^'^^ - on 

7^^000. (20) U.S. provisional patent application serial no. 60/233.638. attorney docket no 

25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial no. 60/237 334 

60/270 007. attorney docket no. 25791.50. filed on 2/20/2001. (23) U.S. provisional patent 
application serial no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001 (24) U S 



provisional patent application serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001. (25) U.S. provisional patent application serial no. 60/303.740. attorney docket no. 

25791.61. filed on 7/6/2001.(26)U.S.provisionalpatent application serial no. 60/313.453,attomey 
docket no. 25791.59. filed on 8/20/2001. (27) U.S. provisional patent application serial no. 
60/317.985. attorney docket no. 25791,67. filed on 9/6/2001. (28) U.S. provisional patent 
application serial no. 60/3318.386, attorney docket no. 25791.67.02. filed on 9/10/2001 , (29) U.S. 
utility patent applicatfon serial no. 09/969.922. attorney docket no. 25791.69. filed on 10/3/2001. 
and(30)U.S. utility patent application serial no. 10/016.467. attorney docket no. 25791 .70. filed on 
December 10. 2001. the disclosures of wfiich are incorporated herein by reference. 

Background of the Invention 
[00031 This inventfon relates generally to oil and gas exploration, and In particular to isolating 
certain subtenanean zones to facilitate oil and gas exploration. 

10004] During oil exploration, a wellbore typically traverses a number of zones wittiin a 
subten-anean fomiation. Some of ttiese subtenanean zones will produce oil and gas. while ottiers 
will not. Further, it Is often necessary to isolate subtenanean zones from one another in order to 
faalrtate the exploration for and production of oil and gas. Existing methods for isolating ■ 
subterranean production zones in order to facilitate the exploration for and productton of oil and 
gas are complex and expensive. 

[0005] The present inventfon is directed to overcoming one or more of the limitations of the 
existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 
[0006] According to a first aspect of the present Inventon. theie is provided an apparatus, 
comprising: 

a subtenanean formation defining a wellbore; 
a tubular wellbore casing positnned within and coupled to ttie wellbore; 
a first tubular liner positioned witt,in the wellbore overiapping with and coupled to ttie 
wellbore casing; 

a second tubular liner posttfoned wittiin the wellbore and overiapping witt, and coupled to 
the first tubular linen 

wherein the second tubular liner is coupled to ttie firat tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the first tubular liner 
and ' 

wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 



plastically deforming the first tubular liner into engagement with the wellbore casing. 

According to another aspect of the present invention, there is provided a method for 
extracting fluidic materials from a subtenranean formation including a wellbore that traverses the 
fomnation and a wellbore casing positioned within and coupled to the wellbore. comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 

machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner; 
sealing the interface between the other tubular liner and the wellbore casing; and 
radially expanding and plastically deforming the tubular liner into engagement with the 
wellbore casing. 

According to another aspect of the present invention there is provided a system or 
extracting fluidic materials from a subterranean fomiation including a wellbore that traverses the 
fomiation and a wellbore casing positioned within and coupled to the wellbore, comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 

means for machining an end of the tubular liner; 

means for inserting an end of another tubular liner into the machined end of the tubular 



liner; 
and 



means for sealing the interface between the other tubular liner and the wellbore casing; 



means for radially expanding and plastically defomning the tubular liner into engagement 
with the wellbore casing. 

According to another aspect of the present invention, there is provided an apparatus 

comprisingasubterraneanformatfondefiningawellbore that indudesawellbore casing positi^^^ 
wrthin and coupled to the wellbore and a tubular liner coupled to an end of the wellbore casing a 
method of conveying fluidic materials to and from the tubular liner, comprising: 

radially expanding and plastically defomiing the tubular liner into engagement with the 

wellbore casing; 

machining the end of the tubular liner; 

inserting and supporting an end of another tubular liner in the machined end of the tubular 
linen and 

conveying fluidic materials to and from the tubular liner using the other tubular liner 
Preferably, the other end of the tubular liner extends through the v»rellbore casing 
Preferably, the method further comprises fluididy sealing the interface between the other 
end of the tubular liner and the wellbore casing. 



According to another aspect of the present invention, there is provided a method for 
creating a downhole seal between a first tubular and a second tubular, the first and second 
tubulars each having a top end and a bottonrj end. comprising: 

positioning the first tubular at a selected depth within the wellbore; 

expanding the inner diameter of the top end of the first tubular; 

machining the top end of the first tubulan 

running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the firet tubular, thereby aeating a 
fluid seal between the first and second tubulars. 

Preferably, the outer surface of the bottom end of the second tubular has a sealing 
element for facilitating the fluid seal between the first and second tubulars. 

Preferably, expanding the inner diameter of the top end of the first tubular is 
accomplished by applying a radial force to the inner surface of the first tubular so as to radially 
expand the Inner surface of the first tubular from a first diameter to a second diameter along a 
selected length at the top end of the first tubular, thereby fomiing a polished bore receptacle. 

Preferably, the radial force applied to the first tubular is applied by forcing a swaged 
cone a distance into the top end of the first tubular, the swaged cone having a diameter at its 
lower end that is smaller than the diarneter at the widest point of the swaged cone and that is 
also smaller than the inner diameter of the first tubular. 

Preferably, the first tubular defines a string of casing; 

the wellbore further comprises at least one upper string of casing set in the wellbore 
immediately above the first tubular, the upper string of casing also having a top end and a 
bottom end; 

the top end of the first tubular is positioned in the wellbore such that the top end of the 
first tubular overlaps with the bottom end of the upper string of casing; and 
the second tubular defines a string of prtxJucUon tubing. 

Preferably, the method further comprises the step of removing the swaged cone from 
the wellbore after the polished bore receptacle has been created. 

According to another aspect of the present invention, there is provided a method for 
creating a polished bore receptacle at the upper end of a string of casing comprising: 

positioning the string of casing at a selected depth within a wellbore: 

running a swaged cone into the weflbore at the lower end of a woridng string, the 
swaged cone having a diameter at its lower end th«l is smaHer than the diameter at the widest 



point of the swaged cone and that is also smaller than the inner diameter of the string of 
casing: 

forcing the swaged cone downward into the upper end of the string of casing along a 
desired distance, thereby expanding the inner surface of the upper end of the siring of casing 
from a first diameter to a second diameter such that the second diameter is dimensioned to 
sealingly receive a lower end of a string of production tubing; 

removing the swaged cone from the wellbore; 

machining the top end of the string of casing; 

running the string of production tubing Into the wellbor© after the cone has been 
removed; and 

landing the bottom end of the string of production tubing into the expanded and 
machined top end of the string of casing, the bottom end of the string of production tubing 
being configured to sealingly land into the expanded inner diameter of the string of casing, 
thereby creating a fluid seal between the string of casing and the string of production tubing. 

Preferably, the lower end of the string of production tubing has a sealing element 
around an outer surface for facilitating the fluid seal between the expanded inner surface of the 
upper end of the string of casing, and the lower end of the string of production tubing. 

Preferably, the sealing element comprises a plurality of elastomeric rings 
ciroimferentially disposed about the outer surface of the lower end of the production tubing. 

Brief Description of the Drawings 
rOOIOJ FIG. 1 is a fragmentary cross-sectional view illustrating a liner coupled to a preexisting 
wellbore casing. 

[001 1 J Fig. 2 is a fragmentary cross sectional iHustration of the liner of Fig. 1 after machining the 
end of the liner. 

100121 Fig. 2a is a fragmentary cross sectional illustration of the machined end of the liner of Fig. 

[0013] Fig. 3 is a fragmentary cross sectional iliustiation of the insertion of a seal assembly into 

the machined end of the liner of Fig. 2. 

[0014] Fig. 4 is a fragmentary cross sectional of the sea! assembly of Fig. 3. 

[00151 Fig. 4a is a fragmentary cross sectional illustration of one of the seals of the seal assembly 
of Fig. 4. 

[00161 Fig. 4b is a fragmentary cross sectional illustration of another one of the seals of the seal 
assemblyof Fig.4. 
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[0017] Fig. 4c is a fragmentary cross sectional illustration of another one of the seals of the seal 
assembly of Fig. 4. 

Detailed Description of the Illustrative Embodiments 
[001 8J Referring to Fig. 1. a wellbore 105 including a casing 1 10 that defines a passage 1 10a is 
positioned in a subterranean fomiation 115. During exploration of the subterranean fomiation 1 15. 
the wellbore 105 may be extended in a well known manner. A tubular liner 120 that defines a 
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passage 1 20a including an elastomeric seal 1 25 may then be positioned in the extended portion of 
the wellbore 1 05 and coupled to the end of the casing 1 10 by radially expanding and plasUcally 
deforming the upper end of the tubular liner 1 20 into engagement with the lowerend of the casing 
In this manner, the elastomeric seal 125 is compressed into engagement with the casing 110 
thereby creating sufficient friclional force to seal the interface between the liner 1 20 and the casing 
and support the weight of the liner using the casing. 

[0019] In several exemplary embodiments, the liner 120 is radially expanded and plastically 
defomied into engagement with the casing 11 0 in a conventional manner and/or using one or more 
of the methods and apparatus disclosed in one or more of the following: (1 ) U.S. patent application 
senal no. 09/454.139. attomey docket no. 25791.03.02. filed on 12/3/1999 (2) U S patent 
application serial no. 09/510.913. attomey docket no. 25791.7.02. filed on 2/23/2000 (3) U S " 
patent application serial no. 09/602,350, attorney docket no. 25791.8.02. filed on 2/1 0/2000. (4) 

U.S. patentapplication serialno. 09/440.338. attorney docket no. 25791.9.02. filed on 1 1/15/1999. 
(5) U.S. patent application serial no. 09/523.460. attomey docket no. 25791.11.02. filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512.895. attomey docket no. 25791 . 1 2.02. filed 

on 2/24/2000. (7) U.S. patentapplicationserial no. 09/511.941,attomeydocket no 25791 16 02 
filed on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. attomey docket no' 
25791 .17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. attomey docket 
no. 25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. PCT/USOO/18635 
attomey docket no. 25791.25.02. filed on 7/9/2000. (1 1) U.S. provisional patentapplication serial 
no. 60/162.671, attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent 
application serial no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999 (13) U S 
provisional patent application serial no. 60/159.082. attomey docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent application serial no. 60/159.039. attomey docket no 
25791.36. filed on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159 033 
attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patentapplication serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent 
applicatton serial no. 60/165.228. attomey docket no. 25791.39. filed on 11/12/1999 (18) U S 
provisional patent application serial no. 60/221.443. attomey docket no. 25791 45 filed on 
7/28C000. (19) U.S. provisional patent application serial no. 60/221.645. attomey docket no 
25791.46. filed on 7/28/2000. (20) U.S. provisfonal patent application serial no. 60/233 638 
a«omeydo*^^ 

60/237.334. attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent 
application serial no. 60/270.007. attomey docket no. 25791.50. filed on 2/20/2001- (23) U S 
prov^ional patent applfcation serial no. 60/262.434. attomey docket no. 25791 si filed on 

1 



1/17/2001: (24) U.S. provisional patent application serial no. 60/259.486. attorney docket no 
25791 .52. filed on 1/3/2001 ; (25) U.S. provisional patent application serial no. 60/303 740 attorney 

60^13 4^. T"'" " ''''''''' '''' '"^^'^^^ '^^^-^ ^^^^^^ -a, no 
60/^13 453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent 

application serial no. 60/317.985. attorney docket no. 25791.67. filed on 9/6/2001- (28) U S 

oZnnT "° '^'^'^ 25791.67.02, filed on 

9 10/2001; (29) U.S. utility patent application serial no. 09/969.922. attomeydocket no. 25791 69 
filed on 10/3/2001; and (30) U.S. utility patent application serial no. 10/016.467. attorney dockei 
no 25791.70. filed on December 10. 2001. the disclosures of which are Incorporated herein by 
reierence. ^ 

[0020] In an exemplary embodirr,ent. as illustrated in Figs. 2 and 2a. the upper end 1 20a of the 
ner 120 ,s then machined to provide a first beveled portion 1 20aa and a second beveled portion 
120ab^ In an exemplao. embodiment, the angle of attack of the first beveled portion 120aa is 
about 45 and the angle of attack of the second beveled portion I20ab is about 15- 
IW211AsillustratedlnFigs.3and4.anend135aofatubularlocator135t^^^ 
135band includes a flange 135c and an external threaded connection 135d atanotherend 135e is 
then inserted into the upper end 120a of the liner 120. The flange 135c further includes a tapered 

e^f^ce135cathatmates«.mthefirstpor.on120aa Of the machined upper end120aofthe liner 
20.lnth.manner.thetubularlocator135mates«.thandlssuppo^^ 

the hner 120. Furthemiore. the compound angular profile of the combinaUon of the first and 

second port,ons.120aaand120ab.ofthemachlnedupperend120aof the llner120fadlltates^ 
.nseriion of the end 1 35a of the tubular location 1 35 within the upper end of the liner 

15dof«.eend135eof the tubularlocator135 by an internal threaded conned^^^ 
2 o^er end I40g Of the tubular seal assembly 140 IS taper^^ 
about 45 degrees in order to facilitate the insertion and removal of equipment 

10023] /.s illustrated in Fig. 4a. in an exemplary embodiment, the external seal 140c includes an 
e^menc seal 140ca that is retained within an external groove 140cb by a retaining element 

Itth " " ^'"'''"'y ^'^--al seals 1 40c fluldidy seal the Interface between 

the tubular seal assembly 140 and the wellbore casing 110 

InZsanelaT "'"^'^^ ^^^"^^^ ^^^6 

el iT 

elernent140dc. inanexemplary embodiment, the external seals140dfluidicly seal th^ 
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between the tubular seal assembly 140 and the wellbore casing 1 10. 

[0025] As illustrated in Fig. 4c, in an exemplary embodiment, the external seal 140e includes an 
elastomeric seal 140ea that is retained within an external groove 140eb by a retalnir^g element 
140ec. In an exemplary embodiment, the external seals 1 40e fluidicly seal the interface between 
the tubular seal assembly 140 and the wellbore casing 110. 

[0026J During operation, in an exemplary embodiment, after the liner 120 has been radially 
expanded and plastically defomed into engagement with the casing 110. the upper end 120a of 
the l.ner 120 is then machined to provide the first beveled portion 120aa and the second beveled 
portion 120ab. The tubular locator 135 and tubular seal assembly 140 are then inserted into the 
-ntenorof the casing 110. and the end 135a of the tubular location is inserted into the upper end 
120a of the tubular liner 120; The external seals 140c. 140d, and 140e of the tubular seal 
assembly then fluidicly seal the interface between the tubular seal assembly and the casing In 
this manner, the tubular locator 1 35 and the tubular seal assembly 1 40 provide a pressure sealed 
tubular l.ner for conveying fluidic materials to and from the tubular liner 1 20. In this manner the 
need for a tie-back liner may be eliminated thereby providing a cost effective alternative to 
conventional methods and apparatus for providing a pressure sealed tubular liner 
10027] An apparatus has been described that includes a subterranean formation defining a 
wellbore. a tubular wellbore casing positioned within and coupled to the wellbore. a first tubular 
l.ner positioned within the wellbore overlapping with and coupled to the wellbore casing and a 
second tubular liner positioned within the wellbore and overlapping with and coupled to the first 
tubular l,ner. The second tubular liner is coupled to the first tubular liner by machining an end of 
the first tubular liner, and inserting an end of the second tubular liner into the machined end of the 
first tubular Imer. In an exemplary embodiment, the nrst tubular liner is coupled to the wellbore 
casmg by radially expanding and plastically deforming the first tubular liner into engagement with 
the wellbore casing. 

[0028J A method for extracting fluidic materials from a subterranean fomiation including a wellbore 
that traverses the fomiation and a wellbore casing positioned within and coupled to the wellbore 
has also been described that includes coupling an end of a tubular liner to an end of the wellbore 
casing, machining an end of the tubular liner, inserting an end of another tubular liner into the 

machined end of the tubular liner, and sealing the interface between the other tubularliner and the 
wellbore casing. In an exemplary embodiment, the method further includes radially expanding and 
plastically defomiing the tubular liner into engagement with the wellbore casing 

100291 Asystemforextractingnuidicmaterialsfromasubtenaneanformationincludingawelibore 
that traverses the fom«tion and a wellbore casing positioned within and coupled to the wellbore 



has also been described lha, indudes n»a„s forcoupnng an end of a luw^^ 

wellbors casing, means tor machining an end of «,e lubula, liner. n«ans for inserting an end of 

a o^er .ubuiar iiner ,n,o ihe machined end of me tabular »rt means for seeing me 

Ie^mn:"''?r'''''"'"''""^''""''""="^"='"»«"*^"*<-'^"<. 
•he system furmer includes means for radS«yexpandingandplas«callyde.bnninBlbe(uW^ 
into engagement wKhlhewellborecasir^. "i««af»ner 

I0O3O1 In an apparatus comprising a sublenanean fomialion defining a welibore that includes a 
ri^?.'^'"'^"'*""'""'''°''°""="^'''"^="^''""-«"»'-^«''»»>«nd 

r'""' ' °' -^''^ ^ has 

*obeendescnbedma.indudasn«chining,neendof,he,ubu,ariiner.inse*,gandsupporling 

^"^ °' '^^ fluidic 
mate™,stoa™i„omme»ibularlinerusing.beomer tubular l^er.inanexempiaiye^odi^n., 
the omer end of .be tubular liner extends through the «^lbore casing. In an exemplary 
em^rnent. the method further Includes Huidicly sealing me interface between the omer end of 
the tubular Iner and the welibore casing. 

I0031I The presentlilustratlveembodimentsofth.lnvention provide a numberofadvantages For 

e><ampteusi„g,hen,achln«tupperendia)aoflh.,,nerl20asas.alreceptadeelWna.esmo,^ 
c«.yandoom|«oatedoon.entional,ys.emsfcrpn«^ 

of me tubula, locator ,35 end me tubular seal assembly 140 etlminates me moie costly and 
compticated tie-back Irner. As a result, me preseM iiiustrati™ embodiments pm>.de a 
sophistrcated ye. less complex system for providing a pressure seaW tubular liner lor conveying 
liuKficmalerlalstoandfrorothetubularllneria). 

Z'l ''.''"'^'"'°°^'''''^*^™''»'^i"'h«»«^wimout^^^^ 

^matubularlinerizomethasbeenradial^expai^edandptasacaivd^^n^dintoengag^ 
-n, 1 ,0, ma teachings of t^ present embodiment, mey also be ap,« rutbular 
""'^ " = ""^■^'''S casmg wimout radial expansion and plastic defbnnatlon 
^*e™ce „h,la illustrative embodiments of me present system have been p,«»«ed for 

«*a29»landgas,romasubte^neanfo^ation. me teachrngsofme present. 

also be appted to me extrBctK>n of geomem»l energy from subterranean fom«»ons. .„ 

between me tubular seal assembly 140 and the wetiboie casing 1 to 

rang, of modillcaton. changes and substitution is contemplated in me foregoing disctosure. In 

10 



some instances.scmefeaturesof the presenlinventionmaybeen^loyed 

use 0 the other features. Accordir.g.y. it is appropriate that the appended claims be construed 

broadly and in a manner consistent with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a subterranean formation defining a wellbore; 

a tubular wellbore casing positioned within and coupled to the wellbore; 

a first tubular liner positioned within the wellbore overlapping with and coupled to the 

wellbore casing; 

a second tubular liner positioned wrthin the wellbore and overlapping with and coupled to 
the first tubular liner; 

wherein the second tubular Uner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an end of the second tubular liner into the machined end of the firet tubular linen 



and 



wherein the first tubular liner is coupled to the v^llbore casing by radially expanding and 
plastically deforming the first tubular liner into engagement with the wellbore casing. 

2. AmethodforextractingfluidicmaterialsftomasubterraneanfbmiationincludlngawePbore 
that traverses the fom«tion and a weHbore casing positioned within and coupled to the wellbore 

comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 
machining an end of the tubular liner; 

inserting an end of another tubular liner into the machined end of the tubular liner 
sealing the interface between the other tubular liner and the wellbore casing- and ' 
radially expanding and plastically defbmiing the tubular liner into engagement with the 
wellbore casing. 

3. Asystemforextractingfluidicmaterialsfromasubte,raneanfbm«tionincludlngawellbo,B 

that traverses the fonr^tionandawellbore casing posiUonedwKhIn and a>upled to the weUbo^^ 

comprising: ' 

means for coupling an end of a tubular liner to an end of the weltbore casing; 
means for machining an end of the tubular linen 

means for inserting an end of another tubular liner into the machined end of the tubular 
means for sealing the interface between the other tubular liner and the wellbore casing; 

;l 



and 



means for radially expanding and plastically deforming the tubular liner into engagement 
with the wellbore casing.- 

4. In an apparatus comprising a subterranean formation defining a wellbore that includes a 

vi«ilbore casing positioned vwthinand coupled to the wellbore andatubularlinercxjupledtoanen^ 
of the wellbore casing, a method of conveying fluidic materials to and from the tubular liner, 
comprising: 

radially expanding and plastically defomr>ing the tubular liner into engagement with the 
wellbore casing; 

machining the end of the tubidar linen 

inserting and supporttng an end of another tubular liner in the machined end of the tubular 

linen and 

conveying fluidic materials to and from the tubular liner using the other tubular liner. 

5. The method of claim 4. wherein the other end of the tubular liner extends through the 
wellbore casing. 

6. The method of claim 5. further comprising: 

fluidicly sealing the interface between the other end of the tubular liner and the wellbore 
casing. 

7. A method for creating a downhole seal between a first tubular and a second tubular the 
first and second tubulars each having a top end and a bottom end. comprising: 

positioning the first tubular at a selected depth virithin the wellbore; 
expanding the inner diameter of the top end of the first tubular; 
machining the top end of the first tubulan 
running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the machined top end of the first 
tubular, the bottom end of the second tubular being configured to sealingly land into the 
expanded and machined inner diameter of the top end of the first tubular, thereby creating a 
fluid seal between the first and second tubulare. 

8 The method for creating a downhole seal between a first tubular and a second tubular 
of da^n 7. Wherein the outer surface of the bottom end of the second tubular has a sealing 
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elenwl for faciBlaling the fluid seal between thefrotandsecoodtubulars; 

ft ^«'^''^forc'ee>ingado„nlK,lesealbet«,„a(ln,tlubul.randasecondtub.la, 
of clam 8. wl,erein expanding the inner diameter of the top end of the UrM tubular ie 
acconvtehed byappl^ng a radial force to Ihe innersurfacecf the fire, tubular » as to radlall, 

exp^-he inner surface of the firs. tubu,ar,,ome«.,d,ame,er,oaseoonddian»..,alo^ 
^ lenflth at the top end of the first tubular, thereby fonr*,o a polished bore ^capteote. 

10. Th.me««Kllbroreatlngadownholesealbetweenall,s.tubularandasec^ 
«wher,i„ the radial foroeappfed to the n.th*u.ar IS applied by ,o,cingas..aged 

alsosmallerthanthelnnerdian»te.oflheflrettubular. 

L J!'n I""" ° '^'^"^ --^lar and a second tubular 

Of claim 1 0, wherein 

the first tubular defines a string of casing; 
™»d«^abovethef^,ubula..,«up,«rsWngpf«^^ . 

lirs. ""^ " fop end of the 

W tubular o«r1aps «itb the botton, erx. of the upper stdng of casing^ and 
the second tubular defines a string of production tubing. 

IL,^ "T'^'^'"-^ »eal betweenasrstfcrbularanda second tubular 
Of da™ ,, further con,p*i„g the step of ,en»v»„ .he «.«ged cone hom the wePbore alter 
the polKhed bore receptacle has been created. °o«aner 

™mod for crea«ng a p««shed bore recep.ecle ^ 

Posilioning the string of casing at a selected deplh within a wellborn- 

n,nnlnBaewa9edoon.lntomewellborea.««to«,sndofawo..u;,gsMng 
-=--.hav*gadi«n.Ura.*.ow«end,ha.issn.^^anmed.„L:L^^^^^ 
^^-.h.sw^.dooneandthat^alsosma».rth.n.heir^die,neterof««sb^,o, 

If 



forcing «,s swaged cone do»nv™,<l ,n,„ me uppe, end of me string of casing ak,ng a 

^.ed d,3^„ce. .Hare^yaxpanding me inner surtace Of .he upperend Of ..es Jofcasing 

^arrs,d.n..r,oasec»ddia,ne,ersuchma.,hesecond<.,an»,erisdi™„soned,o 
Malngly recede a iower end of a slhng ol picductlon tubing; 

removing Hie swaged cone from Ihe mellljore; 
TOohining the lop end of Bie string of casing: 
^^^^ «» =«"9 of pnxiuction tubing into the wellbors after the cone has been 

tending the bottom end of the string of production tubing into the expanded and 

b^ingcohSgurodtosealing^tem. into the expanded inner dian^ter of the stnngofcasing 
..a,ob,crea«nga,u.sea,be^.eo,h.stHng^cas,r«a«mes,.n,ofpJc..:Z^ 

14. The method for creating a polished bore receptad. at t(,e upper ««1 of a sinno of 
««^o c,3im ,3, Wherein »,e ,o„er end o, .e s.,.g of produotj^ng has a ^ 
*n«n. ^nd an outer surfece for facilitating the f u« seal behveen the expanded Innl 
s^a^oftheupperendofthe string otcas^^ndtholowerendofthes.,;:^^^^^ 

15. The method for coaling a polished bo« receptacle at the upper end of a stnno of 
«-go,e,a,n,,..^,„^,^3^,,^^„,^ ^^^^^^J^^^^ 

»ra.m,eren«a,,dlspos«,aboutt,»ou.ers^of.helow«endo,.Heprod;::::,,. 
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